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Pesticide Application Safety 
David B. Smith, U.S. Department of Agriculture, Science and Education Administration, 
David E. Baker, Department of Agricultural Engineering and Wilfred S. Craig, Department of Entomology, 
College of Agriculture 
The great variety of pesticides used in America's agricul-
tural production system presents varying degrees of hazard. 
These products were made to alter life cycles of living pest 
organisms, and many of these products are dangerous to 
people if not handled properly. 
The purpose of this guide sheet is to help pesticide 
applicators understand and appreciate potential dangers. 
Items related to pesticide application but not discussed in 
this guide include personal protection equipment (UMC 
Guide 1917), pesticide poisoning (Guide 1915), and calibra-
tion procedures ( Guides 1270 and 1271). If an applicator uses 
his own knowledge, common sense, and the information 
contained in this and the other guide sheets referred to, he 
can apply pesticides safely and effectively. 
Storage of Chemicals 
Store pesticides in a locked and posted facility where 
children or other untrained people cannot get to them. Read 
the labels on pesticide containers for correct storage proce-
dures. Select a storage site high enough that damage from 
flooding will be unlikely and downwind and downhill from 
sensitive areas such as houses, play areas, and ponds. 
Pesticide storage facilities should also be located away from 
homes and livestock facilities to avoid or minimize contami-
nation in case of fire. 
Pesticide and expended pesticide containers are best 
stored in a separate building, room, or enclosure, depending 
on the size of the pesticide inventory. The storage area 
should be on the first floor to minimize contamination from a 
possible leaky container, and the storage area must keep the 
pesticides dry, cool, and out of direct sunlight. The latter 
requirements are necessary because some pesticides are 
rendered useless if they become too hot or damp, if they 
freeze, or if they are exposed to ultraviolet radiation from the 
sun. 
Sacks, cartons, and fiberboard boxes containing pes-
ticides should be stored on wooden pallets or on shelves off 
the floor. Securely lock all possible entrances to the storage 
area. Hang or mount weatherproof signs stating 
"DANGER-PESTICIDES, KEEP OUT!!" or similar 
warnings over every entrance to the facility. An exhaust fan 
for ventilation should be used in storage rooms to reduce the 
temperature and high concentration of toxic fumes. 
An adequate supply of water and detergent or soap is 
essential in the storage area. We recommend routine use of 
these cleaning agents by people who work with pesticides or 
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pesticide-related materials or equipment. Also, water is a 
quick first aid in a poisoning emergency. Materials such as 
activated charcoal, vermiculite, absorbent clay, pet litter, or 
sawdust need to be readily available at the storage site to 
soak up spills and leaks. Hydrated lime and sodium hypo-
chlorite (chlorinated household bleach) can be used to neu-
tralize pesticides in an emergency. A shovel, dust pan, 
broom, and proper type of fire extinguisher are other essen-
tial items. 
Do not store pesticides near food for human consump-
tion, animal feed, fertilizer, seed, veterinary supplies, or 
other stored products. To prevent contamination or to avoid 
accidentally using the wrong pesticide, store different pes-
ticides in separate locations within the storage area. 
Store pesticides only in the original container, with the 
label plainly visible. Never store pesticides in anything used 
as food or drink container, even for a short time. Storage of 
pesticides in such containers is a common cause of acciden-
tal poisoning. 
Never provide restricted-use pesticides to anyone. Also, 
you should not provide general-use pesticides to anyone 
unless you have a small package on which the manufactur-
er's entire label appears. 
If a pesticide container becomes damaged, transfer its 
contents to an appropriate container. Label the new con-
tainer immediately. If possible, attach the manufacturer's 
label from the damaged container directly to the new pes-
ticide storage container. If you cannot salvage the old label, 
write the exact contents directly on the container or on a tag 
attached to the container. 
Contact local area specialists for proper application tech-
niques of repackaged pesticides if such information is not 
available. Unlabeled pesticides are worthless and dangerous 
since the applicator doesn't know what they are or how to 
use them. They should be treated as surplus pesticides being 
held for disposal. 
Preparing the Sprayer 
Before a spraying operation is started , rinse out the 
sprayer; remove and clean all nozzles, nozzle screens, and 
strainers. Make sure strainers and nozzle screens are 50 
mesh or larger when wettable powders are used. All of the 
nozzles should be of the same type, size, and fan angle for 
most applications. Check all lines, valves, seals, and the 
tank after filling the sprayer with water and during calibra-
tion to be sure there are no leaks in the spray system. For the 
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operator's safety, replace weather-cracked or worn hoses. 
Adjust the nozzle height and spacing as suggested by the 
nozzle manufacturer or as specified on the pesticide label. 
These requirements differ for a given pest or crop. 
Only water that is clean enough to drink should be used 
in the sprayer. A small amount of silt or sand in the water 
rapidly wears pumps and other parts of the sprayer system. 
Operating a pump dry or with a restricted inlet may 
damage the pump. Do not operate pumps at speeds or 
pressures higher than the manufacturer recommends . Power 
take-off pumps should be restrained from rotating by chains 
or torque bars. Keep all shields in place. Do not use ground 
speeds that are too high for existing field conditions. Booms 
bouncing up and down or back and forth can cause applica-
tion rates to vary by 50 percent. Also , such bouncing can 
damage the spray booms or the frame of the sprayer. 
Handling and Mixing 
Take precautions to avoid exposure when wettable pow-
ders, dust, or granules are added to the sprayer tank. When 
you add materials to the sprayer tank, air is forced out and 
carries some of the pesticide particles with it. If the solvent 
in the pesticide is toxic or flammable (or both), be sure the 
mixing operation is performed in an area where ventilation is 
adequate . The addition of small amounts of materials such as 
emulsifiers or thickeners will drastically alter the physical 
properties of the spray solution. Therefore, the applicator 
should check the pesticide label to be sure he is operating 
according to label instructions. 
Many types of solvents, some of which are chlorinated, 
are used in the pesticide formulation processes. Vapors of 
chlorinated solvents are very dangerous to breathe . They 
can cause a "high," dizziness, or even unconsciousness. 
They also can cause permanent damage to the kidney, liver, 
and nervous system in workers exposed to the vapors for a 
prolonged time. 
The skin on various body parts does not absorb pes-
ticides at the same rate. The following figure shows dermal 
absorption rates based on a numerical scale in which the 
value of l for the forearm represents the lowest dermal 
absorption rate. That value forms the basis for assignment of 
values to the other body parts . 
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Field Applications 
Always be aware of the meteorological conditions exist-
ing during pesticide application. Loss of spray from a treated 
area increases during high winds or low humidity. In Mi~-
souri , low wind and high humidity conditions are most 
prevalent before 10 a .m. and after 6 p.m. 
Avoid spraying near beehives, lakes, streams, pastures, 
houses, schools, playgrounds, hospitals , or sensitive crops 
whenever possible. If these areas must be sprayed, do not 
spray during windy or low humidity conditions and always 
spray downwind from the sensitive area. 
If possible , begin spraying in the end of the field that will 
permit any drift from the sprayer to be blown away from the 
next area to be treated. Likewise with airblast sprayers, 
direct the air blast from the sprayer with the prevailing wind 
and away from the next area to be treated. These two 
procedures will minimize the amount of pesticide that will be 
blown onto the operator. Remember, the above are only 
guidelines and are intended to supplement the good judgment 
of the pesticide operator. 
To minimize drift hazards , use the lowest pressure possi-
ble , the lowest boom height, and the largest spray tips ; add 
thickeners (if the pesticide label permits) in areas where drift 
is likely to be particularly hazardous. 
Be alert for nozzle clogging and changes in nozzle 
patterns. If nozzles clog or other troubles occur in the field, 
shut the sprayer off and move to an unsprayed area before 
dismounting from the sprayer to work on it. If nozzles must 
be cleaned in the field , use a toothbrush or a toothpick for 
cleaning-never a metal object. A metal object can damage 
the orifice in the spray tip and significantly alter the spray 
pattern. We recommend carrying extra spray tips on the 
sprayer so that plugged tips can be replaced with clean ones. 
Never try to unclog a nozzle by blowing through it. 
Check the pesticide label for re-entry and preharvest 
intervals . The re-entry interval is the elapsed time after a 
pesticide application before workers can safely re-enter a 
field. The preharvest interval is the elapsed time between a 
pesticide application and harvest of the crop. 
Equipment Cleaning and Storage 
Trained personnel should thoroughly clean the inside and 
outside of mixing, loading, and application equipment im-
mediately after they are used. People who clean contami-
nated equipment should wear proper protective clothing, 
including rubber boots, a rubber apron, goggles , and possi-
bly a respirator. A specific area should be designated for 
cleaning operations. Use a rack or cement apron with a well 
designed sump to catch contaminated wash water and pes-
ticides. The cleanup process is important because many 
chemicals will rapidly corrode some metals and may also 
react with succeeding chemicals , thus possibly causing a loss 
of effectiveness. 
To clean a sprayer, mix about two pounds of detergent 
per 40 gallons of water in the tank. Circulate this mixture 
throughout the bypass or agitator nozzles for 30 minutes and 
then drain, allowing some solution to pass through the 
booms or nozzles . If phenoxy herbicides such as 2,4-D, 
2,4 ,5-T , or brush killer were used in the sprayer , rinse with an 
ammonia or charcoal solution. 
To make an ammonia rinse , fill the tank one-third to 
one-half full and add two quarts of household ammonia per 
25 gallons of water . Circulate the solution and allow a small 
amount to flow through the nozzles. Allow the remaining 
solution to stand overnight to neutralize any herbicide re-
maining in the equipment. Then pump the solution through 
the nozzles . After rinsing with detergent or ammonia, flush 
thoroughly with clean water. 
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When the sprayer is to be stored for a prolonged time , 
add one to five gallons of lightweight oil (about one gallon of 
oil per 40 gallons of water) before the final flushing . As the 
water is pumped from the. sprayer, the oil will leave a 
protective coating on the inside of the tank , pump, and 
plumbing. 
To prevent corrosion, remove nozzle tips and screens 
and store them in a can of light oil , such as diesel fuel or 
kerosene. Close the nozzle openings with blanks to keep dirt 
or insects from entering the spray boom . Be sure the pump is 
drained thoroughly to prevent freezing. Add a small amount 
of oil and rotate the pump four or five revolutions by hand to 
completely coat the interior surfaces. Follow directions in 
the owner' s manual regarding the proper procedures for 
storing engine-equipped sprayers . Before storing the 
sprayer, all lines, hoses, valves, and the pump should be 
inspected for damaged parts or leaks. Damaged parts should 
be replaced before the sprayer is stored. 
Disposal of Pesticides and Containers 
To avoid having to dispose of a tank load of the wrong 
pesticide , check out the job carefully before selecting the 
pesticide . After you have selected the proper pesticide, mix 
only enough for the particular job. Preventing a pesticide 
surplus is the best way to prevent a disposal problem. 
Despite your best efforts , however , you cannot always 
avoid surplus pesticides, and you must take steps to dispose 
of them properly . If you mix too much pesticide for a job, try 
to find other areas with the same pest problem and use any 
extra tank mix or rinse water on these areas. In some cases 
small amounts of surplus pesticide can be diluted and 
reapplied to the treated area. Take extreme care to prevent 
excessive residues, especially with herbicides, by making 
sure that the total application rate does not exceed the 
maximum rate for which the pesticide is labeled . If you 
cannot retreat an area, add chlorinated household bleach or 
lime to the surplus tank mix to assist the chemical break-
down, then dispose of the solution in a specially designated 
landfill. Federal guidelines recommend disposing of organic 
pesticides by incineration or burial in specially designated 
landfills. 
Landfill owners who meet safe environmental standards 
can obtain supplemental permits to handle toxic waste 
materials , including pesticides. To dispose oflarge quantities 
of pesticide , contact a landfill in your area. Your local Uni-
versity of Missouri Extension office or the Missouri Depart-
ment of Agriculture can help you identify qualified landfills in 
your area. 
So-called empty containers are not really empty. They 
still contain small amounts of pesticides, even after they 
have been properly rinsed. All containers, regardless of their 
type , should be rinsed three times before disposal. The rinse 
water should be dumped into the sprayer tank . Otherwise , 
the rinse water must be treated as a surplus pesticide and 
disposed of properly. Rinse water should never be dumped 
on the ground. Use the following rinse-and-drain procedure 
to prepare containers for disposal : 
I. empty the container into the spray tank and drain in a 
vertical position for 30 seconds; 
2. refill the container one-fifth to one-fourth full with rinse 
water or other recommended solution ; 
3. rinse thoroughly, pour into the spray tank and drain in a 
vertical position for 30 seconds; and 
4. repeat steps 2 and 3 until the container has been rinsed 
three times . 
Rinsed containers should not be used for any other 
purposes. If used for livestock feed containers, water 
troughs, floats , etc . , they could cause poisoning or water 
contamination . 
Separate the empty containers for disposal into the 
following three types: 
Type 1. Combustible (burnable) containers except those that 
formerly contained mercury , lead, cadmium , arsenic, or 
inorganic pesticides. 
Type 2. Non-combustible containers, except those that for-
merly contained mercury, lead, cadmium, arsenic, or inor-
ganic pesticides . 
Type 3. Combustible and non-combustible containers that 
contained mercury, lead, cadmium, arsenic or inorganic 
pesticides. 
Federal guidelines recommend that Type I containers be 
disposed of in a pesticide incinerator or buried in a specially 
designated landfill. However, small quantities of these con-
tainers may be burned in open fields by the pesticide 
applicator when open burning is permitted by local regula-
tions. Small quantities may also be buried singularly in open 
fields if you take care to protect surface and subsurface 
water. Do not breathe the smoke from burning pesticide 
containers; do not burn containers of weed killers such as 2, 
4-D or similar herbicides. Pesticides containing chlorates 
may explode when heated and should not be burned. Com-
mercial applicators with large quantities of Type I containers 
should dispose of them in approved landfills . 
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Type 2 containers should be rinsed three times . Large 
drums in good condition may be returned to the pesticide 
manufacturer, formulator , or drum reconditioner for reuse 
with the same chemical class of pesticide previously con-
tained, provided such reuse is legal. Other triple-rinsed 
metal containers should be punctured to facilitate drainage; 
prevent reuse for any purpose. Triple-rinsed containers are 
considered safe to recycle as scrap metal. Crush triple-rinsed 
metal drums that cannot be returned or used as scrap metal 
and store them in the pesticide storage area until they can be 
taken to a sanitary landfill . 
Type 3 non-combustible containers that have been 
triple-rinsed, punctured, and crushed may be disposed ofin a 
sanitary landfill. Don't burn empty containers that held 
organic mercury, lead, cadmium, arsenic , or inorganic pes-
ticides. These containers are special because the kind of 
pesticides they contain is very persistent and hazardous to 
the environment. Special methods, such as encapsulation 
and burial in a specially designated landfill, may be neces-
sary for their safe disposal. Encapsulation means to seal the 
pesticide or pesticide container in a sturdy , waterproof 
container so that the contents cannot possibly escape. 
Disposal of any pesticide , pesticide container, or 
pesticide-related waste by open dumping, water dumping, oil 
injection , or open burning (except for small quantities if 
federal , state , and local regulations permit) is illegal. No 
pesticide or pesticide-related waste which is classified as 
highly toxic or moderately toxic can be disposed of or stored 
in such a manner that it may contaminate food, feed , or food 
and feed packaging materials . The penalty for violation of 
these storage and disposal regulations is the same as that for 
violating any other provision of the federal pesticide law. 
Part of the information in this guide was taken from the 
U.S. Department of Health , Education and Welfare ' s publi-
cation, " Working Safely with Pesticides" and the "Illinois 
Pesticide Applicator Study Guide." 
:r.. ■ Issued in furtherance of Cooperative Extension Work Acts of May 8 and June 30, 1914 in cooperation with the United States Department of Agriculture . Carl N. Scheneman , Vice President for Extension, Cooperative Extension Service, University of Missouri and Lincoln University , Columbia, Missouri 65211 . ■ An equal opportunity institution. 
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